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Abstract of WO9948903 

An adenosine derivative acting selectively on P3-like receptor (purine receptor 3-like substance). Because 
of being capable of binding selectively to P3-like receptor, this adenosine derivative is usable in screening 
P3Tllke receptor and substances having the action thereof and, in its turn, useful in studying 
phamriacologlcal, biochemical and physiological effects and mechanisms of purine receptors. 
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An adenosine derivative acting selectively on P3-Uke receptor (purine receptor 3-like substance). Because of being capable of binding 
selectively to P3-like receptor, this adenosine derivative is usable in screening P3-like receptor and substances having the action tiiereof and, 
in its turn, useful in studying pharmacological, biochemical and physiological effects and mechanisms of purine receptors. 
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10 T'f^i^y^'-^.O > if (Adenosine 5' -triphospate, ATP)tt 19 2 9 

^{c^m^ti. ±W(o:3L^jv^'-0mmzf£^x\f^^m'M.-^^v . "torn 
[^tzmm^o^mz-Dif^xo^^fimn.^ti'O'Dib^Of.Y. Acad. sci. e 

15 03, 1-17, 1990). 

ATPtt-?-®^S6<lf^ffi'&':/'J >(purine)S^<*c&^UT^3l-r-5 (Recep 
tor & Channel, 3, 283-289, 1995). ^(D^^iii^O^mit. ±t.bX?l^ 

20 UTtt, PHCO<r^TttT-r>' P2^CO^^TttATP^tt;ADP*^^^^lTV^ 

S^6*J{C^-a-L, •9-:/'^^7.ilLT. AI, A2, A3{C^^$tlSc Ali;A3^ 
^flsliGI/GOSfiii^'&bTadenylate cyclase^tt©MCrs9-^1- - 
kZ^^mtGSmi^t'^'^-t^bZtiZj:^), adenylate cyclaseSffiO 

25 mm^n^o 

±tl#$:SMi:UTPI^$tlT^TV^^. IP^, F2^${!|i«P2X(Ligand G 

ated), P2Y, u, ziGM^m^m o)-:^v y^^i^y T ^ V -iz^M-^ti^ 

(Pharmacol, rev. 46, 143-156, 1994). m^lt. n&lhX^Xiis ATP 

30 if:fvy^miif^(D^'(D?Zx-^zrdi^-fi,zm^. -a-n>^¥ms»M«: 

^/u1zmi£i\''^mm^0)>(yi-ymWi(DmMi^m^^t (Trends. Pharmacol. 
Sci. 16, 168-174). :I<DP2x^${^sC•^^^T«» i£¥. '7VhlZXem 
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rOc}:e>lc> -/y >^^fl:«:^t<Pi^^flsi:P2^^{*:i:lc:^B'J$n, 

SA^ 1 9 9 3^{C«fe3|5(Z)Pl&r;P2S^(*:iim;&Sm = 0S^{**^ffii>i$ 

"^thX {j:2-chloroadenosine>beta, ga]iuiia-methylene-ATP>ATP>Adeno 

osine>ATP=ADP=AMP=inosisni:S^^^^TV^S (Naunyn-schmiedberg' s a 
rch. Pharmacol, 338, 221-227, 1988; J. Pharaacol. 45, 337-341; Gen. 
Pharmacol. 23, 1067-1071, 1992). 

ItTtTt^-g) (J. Biol. Chem. 264, 18545-18551, 1989; Eur, J. Bioch 
em. 206, 171-177, 1992)o 

^<D-mO)mn<D^X% ^m^&377'J iyy^^i$7d=^7.hX^^J. 
^ K ODiai^ tC *5 It -5 - ^» U > K T* -5NECA (5' -N-ethylcarboxa 
midoadenosine)Cj^fttt0fe-S«fm«e^-&ttSSK=l:m.L. ±iecDPlS. 

xf?2tmfjti>^n^m-Dzt : vayi^^ot^^^^t^i^tLx. 

P3«g^fti:||iatTV>S:ii:*^V>tiiUTV^'S(Biochem & Biophysical 
Research Com, 219, 469-474, 1996) , 

7^nm^'!b\t'to)mn^miSimmi>:itiz^i)s ±SP3«s^{*:K:a 



wo 99/48903 



PCT/JP99/014S9 



9) ^jynm-^-rf^h. 
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^:^rS^-;i/S3& iTA^taj^^tl. if^b<ttx5^ 
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UT. mmmRifu,Jikmizm'^\^x:^^mi:Jiijmmizmmt^*'^. * 
mmitz.tifb<DmizmM-^tii>ib0-Qitt3t\\ 
mt&m 1 iit^i^ 2 &Rmb<D^^) 

r y vr>r ;t/-9-(2, 3-0- >r v •:^n fc: u 7^>-6.7-:;x:t ->-7-c- m ;t 

5";b->';;i/-b-D-7P-/s':^h-5->f >> 7^>> ->;i/)77^-> (2a):RX0'-A 

y^/y( ;i/-9- (2, 3-0-^ V ^ □ 1^ U X > -6, 7- V x;t i> -7-C- S U 

U ;i/-a-L- n-^-^ J y^J S/J\y)T^=-y (2b) CN'-Benzoyl-9- 

(2,3-0-isopropylidene-6,7-dideoxy-7-C-trimethylsilyl-b-D-allo-hept 

-5-ynofuranosyl) adenine (2a) 5.tJ^N' -Benzoyl-9- (2, 3-Q-isopropyl idene 

-6,7-dideoxy-7-C-trimethylsilyl-a-L-talo-hept-5-ynofuranosyl)adeni 

ne (2b)] 

EtMgBr (3 M THF^M, 5.62 mL)^:, h U U ;i/7-fef- b Xtrim 

ethylsilyl acetylene) (2.54 mL) $:^mHF^?S(20 mL){C7;b=f>#H^ 

Tio vxm^. nkx2mmmwi^t:L, it^m (2.30 g, 5.62 moi)0 
mmmizo isD^^mcDmmiz-zo 'cxmrb. mux zmmwbtc 

2a (1.24 g). 2b (461 mg)Xi;2ai:2b©^i^tl(282 mg) fi^Jg^^^Wi: 
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2at2b<Dm^>& : EI-MS, m/z 507 (M*) 

'H-NMR (CDCl,) 5 ppm, 8.83 and 8.78 (each s, IH, H2), 8.27 and 8. 
20 (each s, IH, H8), 8.04 and 7.63 (m, total 5H, Ph), 6.05 and 5.9 
7 (each d, IH, H-1' , J = 4.4, 4.8 Hz), 5.20 and 5.18 (each d, IH, 

H-2'), 4.76 (d, IH, H4'), 1.68, 1.42, 1.65, and 1.38 (each s, 3H, 

Me), 0.22 and 0.12 (s, 9H, IMS) 

mmm2 (-ffc-^tisas-t/be-a^^) 

Q 9-(2,3-0->f V:ru\^V'fy-6J-t/'ry^^i/-\i-d-TU-^Zfh-5->( J 
"7 7^ i/>>l/)7x— > (3a) [9-(2.3-0-Isopropylidene-6,7-dideoxy-b-D- 
allo-hept-5-ynofuranosyl) adenine (3a)] 
it^ma. (1.24 g)^:?^^?^ -;H47V=E-7(0 'CT'^ft, 40 TsDizB 

0X)&#fe. 

mp 257-258.5 tJ (MeOH*>ibf|^g|ii) 
EI-MS, m/z 331 (M*) 

•H-NMR (DMSO-d.) 5 ppm, 8.31 (s, IH, H2), 8.15 (s, IH, H8), 7.36 
(br s, 2H, 6-NH.), 6.29 (d, IH, 5' -OH, J = 4.9 Hz), 6.16 (d, IH, H 
1', J = 3.3 Hz), 5.30 (dd, IH, H2', J = 3.3, 6.0 Hz), 5.07 (dd, IH, 
H3', J = 1.7, 6.0 Hz), 4.41 (ddd, IH, H5' , J = 2.2, 4.9 Hz), 4.18 
(dd, IH, H4', J = 2.2, 1.7 Hz), 3.38 (dd, IH, -C=CH, J = 2.0 Hz) 
Ttm^^m C..H.,N.O,hl/T: 

: C, 54.38; H, 5.17; N, 21.14 

mmm-.c, 54.33; h, 5.10; n, 21.07 

© 9-(2.3-0-^ V:fU\^Vy=y-SJ-V'f:t^i^-a-l-'^ D-zv^h-S-^f J 
J S/JV)Tv^—y (3b) [9-(2,3-0-Isopropylidene-6,7-dideoxy-a-L- 
talo-hept-5-ynofuranosyl) adenine (3b) ] 
^b-&!^2b (458 mg)=&^$>' -;i/ttT>^-7(0 "CT^iS^fl, 40 mL)tC^ 

m^^6T&Lit:^m\>i260 mg (87X)%#fc. 
mp 232-234 *C (MeOH^^^H^fa) 
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EI-MS, m/z 331 (M*) 

•H-NMR (DMSO-d.) S ppm, 8.33 (s, IH, H2), 8.15 (s, IH, H8), 7.36 
(br s, 2H, 6-JJH.), 6.17 (d, IH, HI', J = 2.8 Hz), 6.06 (d, IH, 5'- 
OH, J = 6.6 Hz), 5.29 (dd, IH, H2', J = 2.8, 6.0 Hz), 5.01 (dd, IH, 
H3', J = 3.3, 6.0 Hz), 4.42 (ddd, IH, H5' , J = 2.2, 6.1, 6.6 Hz), 
4.16 (dd, IH, H4', J = 3.3, 6.1 Hz), 3.39 (dd, IH, -CsCH, J = 2. 
0 Hz). 

7im^^ C..H.,N.O, • 0.25 H,Oi:bT: 
tf@fit:C, 53.65; H, 5.18; N, 20.85 
Hifl^lrC, 53.73; H, 5.10; N, 20.85. 

(D 9-(6.7-:;7^:t^^-b-D-7n-/\:/S-5->f y ^;i/)7x~> (4a) 
[9- (6, 7-Dideoxy-b-D-al lo-hept-5-ynofuranosyl ) adenine (4a) ] 
it^mZ^ (623 mg);&90XhU7;i/:tDBIK(20 iiiL)tC^ft?t. ^tST* 1 

mg (79X)#fe. 
mp 242-243 "C 
EI-MS, m/z 291 (M*) 

•H-MR (DMSO-d.) 5 ppm, 8.29 (s, IH, H2), 8.13 (s, IH, H8), 7.40 
(br s, 2H, 6-JlH.), 6.58 (d, IH, 5' -OH, J = 3.3 Hz), 5.90 (d, IH, H 
r, J = 7.7 Hz), 5.45 (d, IH, 2' -OH, J = 7. 1 Hz), 5.33 (d, IH, 3'- 
OH, J = 3.9 Hz), 4.65 (ddd, IH, H2' , J = 7.1, 7.7 Hz), 4.48 (m, IH, 
H5', J = 2.2, 3.3, 3.9 Hz), 4.21 (dd, IH, H3' , J = 3.9 Hz), 3.98 
(dd, IH, H4', J = 3.9 Hz), 3.40 (dd, IH, -C=CH, J = 2.2 Hz) 
Ttm^^ C..H..N.O. • 0.25 H.OhLT: 
lf©<i:C, 48"; 73; H, 4.60; N, 23.68 

mmm c, 48.94; h, 4.60; n, 23.38. 

(D 9-(6,7-S;5^:t:¥->-a-L-3t U-^-zTV-^-^ J V J i/ ^ (4b) 
[9-(6,7-Dideoxy-a-L-talo-hept-5-ynofuranosyl)adenine (4b)] 

M^mz\i (251 wg)^mv^)'7}\yitumm% muic^isib. gfir*i o 
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mp 214-215,5 X: 
5 EI-MS, m/z 291 (M*) 

'H-NMR (DMSO-d.) 5 ppm, 8.33 (s, IH, H2), 8.16 (s, IH, H8), 7.45 
(br s, 2H, 6-NH,), 5.92 (d, IH, HI', J = 7.2 Hz), 5.48 (d, IH, 2' - 
OH, J = 2.2 Hz), 5.31 (d, IH, 3' -OH, J = 3.3 Hz), 4.63 (ddd, IH, H 
2', J = 7.1, 2.2 Hz), 4.49 (dd, IH, H5' , J = 2.2, 3.8 Hz), 4.13 (d 
10 d, IH, H3', J = 1.7, 3.3 Hz), 3.96 (dd, IH, H4' , J = 1.7, 3.9 Hz), 
3.32 (dd, IH, -C=CH, J = 2.2 Hz) 
TC^M C..H.,N.O«i:LT: 
• tf@M:C, 49.48;- H, 4.50; N, 24.04 
USStt-. C, 49.30; H, 4.60; N, 23.88. 

15 

® N* vr>f ;u-9-(7-C-:/'^;i/-2.3-0->f V -^U M U -r >-6. l-Vr-t^ 
$/-b-D-TD-^:/h-5-^>>7 7y $/;i/)75^zi> (2c), N' V^T ;i/-9. 
- (7-C-:^f';U-2. 3-0->r V •:/n bf' J x >-6. ?- V=ri^ ^ ->-a-L-!» U-f\'^ V 

20 . -5->f JV'yJ ->;i/)77^-> (2d)Rt;9-(7-C-:^^;i/-2,3-0->f VT^Dbf 
Ux>-6,7-y7':t:ar->-b-D-7P-/\-:f h-5->f JV^yJ ->;i/)7x-> (3 
c) S.t;9-(7-C--:^5";i/-2,3-0->< V:^DbrU7^>-6.7-y7^:t:^->-a-L-:» 
D-^:/S-5->r y ->;i/)7x-> (3d) [r-Benzoyl-9-(7-C-butyl- 

2 , 3-0-i sopropy 1 idene-6, 7-d i deoxy-b-D-al 1 o-hept-5-ynof uranosy 1 ) aden 

25 ine (2c) . N' -Benzoyl-9-(7-C-butyl-2. 3-0-i sopropylidene-6.7-dideoxy 
-a-L-talo-hept-5-ynofuraDosyl)adenine (2d) :Rt)^9-(7-C-butyl-2. 3-0-i 
sopropyl idene-6, 7-dideoxy-b-D-allo-hept-5-ynofuraDosyl) adenine (3c) 
. a.t/9-(7-C-butyl-2,3-0-isopropylidene-6.7-dideoxy-a-L-talo-hept- 
5-yDofuranosyl)adenine (3d)] 

30 EtMgBr (3 M THF^?^, 17.7 inL)^:, n-^dr >> >(n-hexyne) (6.1 mL) 

^mHFM?S(20 mL)(C7;i/zf>#H^T10 rT'Jn^, ll?a7?3B#K«# 
\jfz.. (2.17 g, 5.31 iiimol)0THF^?K(5O mL) $:±iB®g|glC-2 
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2cii2d(DM^<^ : EI-MS, m/z 491 (M*) 

'H-NMR (CDCl,) 5 ppm, 8.83 and 8.78 (each s, IH, H2), 8.22 and 8. 
17 (each s, IH, H8), 8.05 and 7.53 (each m, total 5H, Ph), 6.04 an 
d 5.97 (each d, IH, H-1' , J = 4.4, 4.8 Hz), 5.20 (m, 2H, H2' , H3' ) 
, 4.73 (dd, IH, 5' -OH), 1..68, 1.42, 1.65, and 1.38 (each s, 3H, Me) 
, 1.25 (m, total 14H, CH.CH., 0.90 (m, total 3H, Me) 
@ Q-a-C-zrf-)]/-2,3-0-^ V:/atf Ux>-6.7->'x;^:^>>-b-D-7n-^ 

•:f\^-5-^jy^j^^MT^=^y (3c). :5.t;9-(7-c--::^5^ji/-2.3-o-^ v 

■:/u\^U'ry-SJ-V'rt^ ->-a-L- □ -/\ S -5->f 7 7 7 ;i/) 7 x 
- y (3d) [9- (7-C-butyl-2, 3-0-isopropyl idene~6. 7-dideoxy-b-D-allo- 
hept-5-ynofuranosyl) adenine (3c), Rt^9-(7-C-butyl-2,3-0-isopropyl 
idene-6. 7-dideoxy-a-L-talo-hept-5-ynofuranosyl)adenine (3d)] 
it^m2ct2d(Dm'k^ (800 mg)!g:;l^t>' -;i/<iT>^-T(0 tJT'lS^, 

30 mL)ic^«iu. ^ux2onmmnbtz, mm^m^Ltz^. mm^i^v 

iyffM^I^iZ^ijnUbs 3ci:3dO?S'&ife$:6'fe?&JK«Kr®i:UT527 mg 

mmtz. 

EI-MS, m/z 388 (M+H*) 

'H-NMR (DMSO-d.) 5 ppm, 8.31 (s, IH, H2), 8.14 (s, IH, H8), 7.36 
(br s, 2H, 6-NH,), 6.13 (d, 2H, 5' -OH, HI', J = 3.3 Hz), 5.27 (dd, 
IH, H2', J = 3.3, 6.0 Hz), 5.04 (dd, IH, H3' , J ' 1.6, 6.0 Hz), 
4.38 (dd, IH, H4', J = 1.6 Hz), 4.16 (ddd, IH, H5'), 2.16 (m, tota 
1 2H, CH2), 1.48 and 1.33 (each s, 3H, Me), 1.33 (m, total 14H, CH 
,CH., 0.84 (m, total 3H, Me) 
TC^^^r C..H..N.O,i:L/T: 

tfnm-.C, 58.90; H, 6.50; N, 18.08 

mmm c, 58.77; h, 6.41; n, 17.93 
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9-(7-c-:/f-;i/-6.7-$;x:t:»->-b-D-7n-^-:^ K-5->f y 7 5>> S/;i/)7x 

7 -r^V (4d) [9-(7-C-butyl-6,7-dideoxy-b-D-allo-hept-5-y 
nofuranosyl) adenine (4c)S.t/9-(7-C-but.vl-6.7-dideoxy-a-L-talo-hept 
-5-ynofuranosyl) adenine (4d)] 
it'^mctZd(DWi^i^ (1.86 g)$:9035hU7;i/;tng^S^(20 mL)tC^S? 

i^^tfc, ^^^^U*^*;V:^^AT*flML/, m^n^^ntzic (765 mg) 
4d (205 mgmTfiZ^<Dm^<^{20S mg)#yS:, -fb-^mcSmdli^ ^ 
(C C- 1 8 HPLCtC J: y HIS U . 

mp 124-126 

EI-MS, m/z 348 (M+H*) 

•H-NMR (DMSO-d.) 8 ppm, 8.31 (s, IH, H2), 8.15 (s, IH, H8), 7.55 
(br s, 2H, 6-NH.), 5.90 (d, IH, HI', J » 7.3 Hz), 5.35 (m, 2H, 2', 
3' -OH), 4.63 (ddd, IH, H2', J = 7.3, 5.5 Hz), 4.44 (dd, IH, H5' , 
J = 1.5, 3.7 Hz), 4.21 (d, IH, H3', J « 5.1 Hz), 3.95 (dd, IH, H4' 
, J = 1.5, 3.3 Hz) 

Tim^iSf C..H..N.O« • 5/4 H.Oi:LT: 
tt^ff : C, 51,95; H, 6.40; N, 18.83 
|IS!Hli:C, 51.98; H, 6.10; N, 18.63 

mp 113-116 

EI-MS, m/z 348 (M+H*) 

'H-NMR (DMSO-d.) S ppm, 8.31 (s, IH, H2), 8.14 (s, IH, H8), 7.38 
(br s, 2H, 6-NHj, 5.90 (d, IH, HI', J = 7.0 Hz), 5.43 (br s, IH, 
2' -OH), 5.25 (br s, IH, 3' -OH), 4.64 (d, IH, H2' , J = 7.0 Hz), 4.4 
5 (br s, IH, H5')', 4.13 (br s, IH, H3'), 3.91 (dd, IH, H4') 
Tim^^m C,.H.,N.O,i:UT: 

tf^{S:C, 55.32; H, 6.09; N, 20.16 

mmU:C, 55.03; H, 6.39; N, 19.87 
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J.Biol. Chem., 264» 16545-16551 (1989)JC|BSnr V^«>^fti:liilO 

^iti- h 'J 'i'AStfO.lX CHAPS $:-g-tf50mM h 'J 7.gtMffi^(pH7.2)T* 
^e)*^D«)5p«|{bLfct: KD^Jri^T^I^^ h iiyAlzWiMLr=.o O.lM m 
'(b:>-hU'i7AJli;o.lS; CHAPS $:-^tf O.IM U U A^«?g(pH7.2)T* 

$tlfcNECA$:ffi^^, Biochem. Biophys. Res. Commun., 219, 469-474 
(1996){CE$nT(rN-5:^?felCj:oTS!I^Ufe. P 3«IS^fl£$:-^t^M^=l: . 

15 K:#6nfcitis^s.tt*<j2.7pmoi/mgmeRop zm^^i^^^^^r&o 

ochem. Biophys. Res. Commun., 219, 469-474 (1996)(C|B;$ tlTV^S:^ 

ffiictpcT^^fc. ai*>. o.is; CHAPS, Am^^f^^^si/^M., a^ojg 

g(lnM-100inM)(Dl^i^>fb'&*& i-m^ (4 a) T*3^$n5)/is:|l?8®{b^ife, 

JStT^il) S.t;32iiM(^NU^'5A^^;i/$nfeNECA$-^tf50ffiM hU 
25 ;^i^^igffi^(pH7.2)1'{C, flSgUfcP3«S^#:0.12pmol^Jn;t, Otl 

T'l 5il^rB^>f S«$:0.3%7KUi^l/>^ 5>-etfr*Q! 

S|Ufe-7^;i/^ - (Whatman GF/B) T'^iil" -5 Zl i: IC J; U t fe. 

c:O7^;b^-l:50mM h U 7>@tMm(pH7.2)T- 3 lHl?5fe^Lfcm. 

TMz^L. 5 m 1 (Dj^TVJiikqmasoD^m^XWi^iyyi-ly-i^^ 
30 >:j!j'i7>:$?>-T*h'J^'i;A(^*'^>h^$!l^bfco K i fit«. ZJ^tfa- 

^-ZfU^^L.OGraph Pad Prism-S:^ ^^Ttt^Lfco ^^{b-^^KlOPS 
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(D A 1 RxfA z&tt'J i/y^^iH^o) U iSy \ff^^^^mMizit. J. b 

iol. Chem., 264, 16545-16551(1989)(CE$tlT V^§:^fe■e^iSUfc7^y 

J i/y^mW-(^V i^^y \^lZ{t2. OnM<D h U "i? A ^ t^nfeDPCPX 
(8-C4-[[[2-aminoethyl)amino]carbonyl]methyl]phenyl]-l,3-diprocyclo 
pentyltheophylline), A 2 aTx^' i^>S^i^:{Ctt5.9nM(7) h U^'^7A^ 
^;i/$tlfcCGS 2 1 6 8 0 ^^^^. ±f5i:lRl^C7):^-&T-^g-&Stt$:S!I^ 
Lfco ^i^{b-&ife«0.UMJ!JtT<7)?ggT'A 1 7x>' >S^flca)D P C P 
XJ^-^SttSiiS^-fr-f (Ki ; 12axM), A 2 a Tx^' i^>S^{4^C^CG S 
2 1 6 8 0^-^Sft-ttlOO/[zMT'%^40%Ud^E§U^eA^ofc, 
(D hZy^J i^^^^flccoy^'^K^S'^SttiO^lCttRBL - 2H3m 
Ba*^'^PSSbfelIia^0.27mg$:ffi^^fco O.lX CHAPS. 4inM m'lbT'?*:t-S^'t? 
i:., 2U/ml Txy' S/>7=T^-^—fe*&t/a^<Ojg^(10nM-100;iM)CO 
^it'fb'&ifeSr^OSOinM h U 7.B^i^igai?fi(pH7.2)C100nM DPCPXiilO 
O^M A p p NH p (adenylylimidodiphosphate) ^MXfz.'SJd'WL (A) il, 
lOnM I B - M E C A (N* -(3-iodobenzyl)-5' -N-methylcarbamolyladenosi 
ne). lOOnM DPCPXat^lOO/tiM Ap pNHp $:Jnx.feR/S?8t (B) 
tl-?ntCO. 1 5 nM(D*"I^-^;U$nfcAB-MECA(N'-(4-amimo-3 
-iodobenzyl)adenosine-5' -N-methyluronamide) Slffl^T 2 2 ^IS 

ASTx^ >>>S^«£CDAB-MECA^^Stt$:^<iai#b3&*^o 

it-fb-^i^SrinAfcBtMISi^c AMP^igcos^b&P^fc. 2 4'i7x;i/-:^ 

U- hffT*100,000kfla/'i7x;i/<^mgT'2 BTO^U> ,M$:118mM ^ 
'fb:^ h U '^'A. 4.7inM M:^J'J'^A. 1.2inM ^^by'-^^^S^';? A, l.SmM ^ 
{tii}\fi/^h.. 1.2inM U >^-7K^*'J'i7A, O.SmM ED T ARlJ^lOmM 
^;i/n~7.S:^tf20mM HEPES)g®?g(pH7.4)T*i5lc^^Ufco O^CO.lmM R 
O-20-1724 i: 2:x-'y h/m 1 Txy' e/>x7^f— -fe'Sr^tflRl 
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a/<-hUfe. M®M%K^*U. O.IM m^^minL/T5l5?=S:#Jh;^-&fc. 
1 MMiti- h U ^AX^'^-^ittz^, 7K?&Ufc65Uv/v)x3? J -;i/T* 2 

(NECA) ICJ;^ c AMPS^±#$:ISSU>Sl*^-ofc. 
10 ^®1IT*fe-5Z:i:;!)^5!e>A^i:3aio]rc. 
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n ^ 0) ^ M 
1. yti-^^X'^^tihTT'^ i^ymmi^. 



5 




HO OH 



10 (^tf. R'MR'ittimmxit^mTJu^=^)\^^^Bto fiu. r'r 

2. TiS-j52S:T-^t5n5>ff:^t(7)liHliBife07x>'^>'^^{<£. 
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HO OH 

25 
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